Enhanced uranyl photocleavage across the minor groove of all (A/T)4 sequences indicates a similar narrow minor groove conformation.
The uranyl(VI)-mediated photocleavage of a Drew-Dickerson sequence oligonucleotide (5'-dGATCACGC-GAATTCGCGT) either as the (self-complementary) duplex or cloned into the BamH1 site of pUC19 has been studied. At pH 6.5 in acetate buffer relatively enhanced photocleavage is observed at the 3'-end of the AATT sequence corresponding to maximum cleavage across the minor groove in the A/T tract. Thus maximum cleavage correlates with minimum minor groove width in the crystal structure and also with the largest electronegative potential according to computations. Using plasmid constructs with cloned inserts of the type [CGCG(A/T4)]n, we also analysed all possible sequence combinations of the (A/T)4 tract and in all cases we observed maximum uranyl-mediated photocleavage across the minor groove in the (A/T)4 tract without any significant differences between the various sequences. From these results we infer that DNA double helices of all (A/T)4 sequences share the same narrow minor groove helix conformation.